Sodium chloride regulation of the alpha epithelial amiloride-sensitive sodium channel (alphaENaC) gene requires syntheses of new protein(s).
The epithelial amiloride-sensitive sodium channel (ENaC) plays a central role in sodium homeostasis and blood pressure control. The molecular effect of high sodium intake on the ENaC gene is not well known. This study examined the effects of high salt (HS) intake on alphaENaC gene transcription in rat kidney. Rats were injected intraperitoneally with hypertonic (1.5M NaCl) or normal saline solution (three rats per group). The serum sodium concentration of rats injected with hypertonic saline increased significantly 30 min after injection (158 +/- 2 mM versus 140 +/- 1 mM for normal saline injected rats and 139 +/- 1 mM for uninjected rats). At 3 h after injection, serum sodium decreased (144 +/- 1 mM) but remained above the control values (139 +/- 1 mM for normal saline injected rats, 139 +/- 1 mM for uninjected rats). The serum aldosterone decreased 1.5 and 3 h after the hypertonic saline injection (217 +/- 10 and 139 +/- 23 pg/ml for hypertonic saline injected rats, 358 +/- 2 pg/ml for uninjected rats). The kidney cortex was dissected macroscopically and total RNA was isolated at 1.5 and 3 h after treatment. Semi-quantitative RT-PCR studies revealed that following hypertonic saline treatment, alphaENaC mRNA levels were dramatically downregulated, compared with controls, as early as 1.5h. Western blot analysis showed similar patterns of protein downregulation. Inhibition of protein synthesis by cycloheximide (CHX) blocked the sodium chloride-induced alphaENaC mRNA downregulation, 3h after treatment. This indicates that synthesis of new, uncharacterized protein(s) is required for sodium chloride-mediated inhibition of alphaENaC gene transcription.